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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-density 
and large-capacity dielectric information device which 
constitutes SNDM capable of using a plurality of small- 
sized probes and records and reproduces information in 
fine areas of a dielectric by using the SNDM. 
SOLUTION: This device is provided with a plurality of 
1st electrodes 14 which record information in fine areas 
of the dielectric 12 and a 2nd electrode 13 which is 
provided to be opposite to the 1st electrodes 14 across 
the dielectric and grounded and an AC signal is applied 
to the 1st electrodes 14 to read the information 
recorded in the fine areas of the dielectric thin film 12. 
The dielectric constant of the fine areas is determined 
by the polarization direction of the fine areas and the 
direction of an applied electric field and a resonance 
circuit including a capacitor Cs based upon the dielectric 
constant and an externally provided inductor L as 
elements causes an oscillator 20 to oscillate. The signal 
of the oscillator 20 is demodulated by an FM 

demodulator 21 and synchronously detected by a signal detector 22. To record information, a 
recording signal is applied to the 1st electrodes 14 and the polarization direction is so 
determined as to correspond to the recording signal. 
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(54) W5wro«»] sm^is^s, ^-^ewsasss^issy^^xiriRjawwBSB^s 



(57) [■»] 

sim 1 2 o«/h«j«»=i««*i3a-r 5 

$&<08! l <9®Bs i 4 S i <OW& l 4 tttft LTffi 
«#;fcj*A/e»tt€>*ifc»ife*tt3S2©WSl 

Kits mi omen 4 K^ssd^EMDUTSsawiiM 

mmz 0 SSSSI2 0 COft^l* F MiSEBgf 

2 i r-®is^nm#^ttis§2 2-cisi^ifi^*. ses-r 




(2) 

1 

[^I*fi#cDSgB] 

saa©5Wiiiw&*T«a i coast, 
Ear'<*aa*g-jjw-*EBaaaj**jfti:, 
©aatcBWorsaaaio^Ri: aaar s c t *a & io 

tT*KB*aaaB. 

cnwwi2] awbrsai oEta2<s>®t*%-f£ 

BufssimfrcDm 2 am ic ses-r 5 a 2 com® t , 
EBT^fcaafcaaraEBaaaa^Si:* 

a«©aa»**T*a»Ba*^**3S!*aa£« 
#St, " 20 
WEEBaa^a^SK J: t)4««nfc«9t, iuE2 

fi¥Rt, 

fiijEft^as^gfc * tjaasttteaaatiiEa i ot 
«t en*n-r a m^wm^m t , 

aB#©B 1 ©B«itB 2 ©BSHHcafiRSnSSB 

t, ftttif sniffy** **aA/p«wt£nfcaaa 

St, 

«JE««*R»cj:t)H«Lft, 3uESStcflc#LTS3B 
SftfcaBftfcaMraaM^Ri:. 30 
ITOE«M¥ftfc J: &a««nfcBai:l»KBwaai:»c 

<kt>, EaLfcBa*s£-raaaa£#Ri:*aB-r 

* c t Srtta t f * MattBBttB. 

[H^3] ttarsaioffiirazoiEfc***-* 

W«{*Ott/jN««»cE»Snft1f««:ll£r*R**1ll 

1luERB#©a 1 OS(cSfefTS<J:9lcSite»nfc, Hf 
m&&<D9o&®>itm?Z>'% l ©B«i:, 

BuEKa^om 2 com ic sss-r 5 B 2 com© t x 

IKE53l[Ba3Ea#RK <t 0 £j«SnfcSS&i[«**ME 

at, 

IWEafi#a»c*t)RaLft. f5ES«»=fic^UTaM 

WE«w#a»= * o vcm * txtemm t ic 

*0, EaafttT^5Ba*»£T*aaa£a»i:* so 
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sats c t «wa tr * naaawwi. 

[11*314] *Wi-r*ai'OBBi:*2«9Bi:**r* 

Ba*<Da'.haB£B«*Eau »£-r*Bta#ffi« 
(0 eb#r«> 

aaaoaNmaa-rtB i ©aat, 
aena^oa 2 osicaa-r sa 2 ©as 
Ear^taaaaatseaaaaaaai:, 

fat, 

«EEa«asa¥»»j:j:9 4a*nftaai:. wes 
aa<9Sfea#SK * D£a«n^aaaaaraaaa 
s^at, 

aEaaaa^an: j: »ja««nfc«a*aEa 1 ©^ 
figicen*nr % saw^a t ana l , 
(n) Mswati, 

aafcoa 1 ©aa*a 2 4>a««i=»***i*8a 

t , Htt\rzt\1l'(>#99 tth-cm& S «Ba 

at, 

ttefmmcADB&i*:, aEsaica#i.TRn 
« n/t a kss* ass-r 3 «n¥ a t , 
nEan#atc « 0 am « nfcaa t aEsaitaa t t 
*t>, EaLfcaa*aflfer*aawaa«2:*aa 

U 

se^c aisiBBaRRtfwaa»oc^r*i*»— 
s*a«f *aaa sana-r* c tit® fc-rsBa* 

[n*ii5] ME«»aa*«E»a*«>=»uTa 
§t 3 jsa¥ ataar a c t awa t-rzmxm 2 *• 
6 4 oirvrftftv-atceaeRaaanaa. 

[B«a 6 ] nea aa aaaanmaa^cic 3 
w^#ar-«>3 c t «w a t r sa*n 2^esa>f 

[ii*« 7 ] insa 1 oaaoaacaai-fcaa* 
ser 2> c ta^t at-r5H*^2 A^e> 6 cov>rn^- 
Js»cEttoaaf*aa^a. 

[is*is8] wEai^aaa, asapaawuTa 
»«tifc»BSci!5*a*>6)R*ct'&aat'r*njRai 
^6 7 ©i^-rn*>-^tcEa<oaaf*w«aa. 

ta#a 9 ] aa»»t 6 «Ea 1 oaaoa-* 

■rn^-JSfi:E«oDKa*aa«B„ 
[n*ni 0] suEssmti, aaaa*^6*«ci: 
*aat-r«w*js 1 *^9<o^i*n*>-istcEaoa 

m#m\ n ^-7M*o»aaEa«»»ca«*E 

»ERa#Ea«a*a»tt»cft!7 1 ** iefraa t , 



3 

tz, aasnsftiiaaj:. 

Eat- -5ffl9*£BUL, R*ttjsftfc«5*if£-r«« 
£ *na-r s c t e w a t -r * 

Eag£aB. 

NR*ai2] ttERBfteaaaa. aaaf*fr& 

I BS8 L S£? £ t 4 X * ttJgtti Bi8H£gB T « -a T , 
fc> »a?ns#fflBafc, 

aisaaoaa*^* x*tt©RBfWEaa*©¥a# 

Ear*aa«fc«u R*msnfc«a*:?i£-r*a 
aaa#s t a c t *»a t -r * x * 
ttiBas^as. x^x^tf&ttEiss^SB 
[h*js i 4 ] toiERatteaattti. aaaafre 

ttES?f£fSsB. 
[0 0 o 1 3 

CRWoarsatB^w] *shbh\ a««co»/j^a« 
»c«a*EaT*EBaB, aaftoa^atciBau 

eau B£r6BBji£«B*»*T*BB*BBB 

[0 0 0 23 

[B6*<oaffi] ifi¥, ^©aaoaRBim^EEatt 

fwaaarn, ffla» j MttR?Rtf**yaK:a<ffl^ 
6nxv>5. *nic^\ aRB*m<oaB#a#*j j e> 
Eatt«©aa«7*tt©tr*j#tT**7*a©MR#a*!> 

te*m©#a#**>«afl#tt©att#» a®M*§L 
g aa a k * * «a»» k a »f & n s c t a < i?* s 
aafcLTaafflaaaaaaaaa (sndm : s c 

anning Nonlinear Dielectr 

ic Microscopy) %ffl¥£LXZfZo 

[0 0 0 33 S N DMltttm<D#1im&n®<Dft1fffiffl 

*»e>, #a©ms^miftftg:#i$^*T3&fi5T;& 

7\ L C#ffi§§«JB^fc/hl!©lfc*3SaS:7n-:ri:« 

^-^*-^tc$TiiLTi3t)s awe- tm&mis 

*#a©a*fHWfc«TBK:fc-3TV*. . 
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[0 0 0 43 COLICS NDMIiilfl:«#I^ 
a»TB/hfcR«T*iaMMtffla*Wt?*9» flto5u fit 
jg©«#*EPJta-*-;5c: tlCtD^Wt^C ttfT 
**. ttoTCOSNDMI*«»«*R««:|B»ll&«r 

[ooo53 <*t\ asffiaRSttEas^asi-rs 

ffitfcS NDM^B3%?nTI/>5. C©S N DMT'ttR 

attEBBf*a©Rffifcaasnfc©ai«>aafc, a 

10 ERBfc©«/ha«K»«! (3Rt,>tt»/h©^^ v 7£fr 

»2 oaatoMtc s i Ottawa 6 iwsfflofaaifi 
aciEftifea^aiuTi^. cot #9015^2 ©n@« 

[0 0 0 63 

[aa^aaujj^t-rsaaj sndm«c**b«© 

20 J«T-t47n-7©&»CJ&i;;fcaa©&S8tf&gT';& 

s>, *oaaat*JtRtt**fttoT*ofc. coaa 
03***ansao«a»*iiia{bL, as©'MHt;fcia 

[00073 aoT*awttaiEiaBj*iica*&«n*: 

SSNDM^fflSU COS NDMfcffl^TRttf*©?* 

/>a«fc«a%fBa-r?.!HaaH, EBLfcaa>&?f£ 
rssaaa, ■Rt;R**EBi,ff£Tsi3as£BB 

30 fcftJ6Ba&BBaB«a«L«fc$i:T*'6»©T'»S. 
[0 0 0 83 

[BBfca&rsfcao^gu #5P£osg i oRaaa 

ta 2 co® t *arsRa*©a/ha«»c«w%i5a-r 
£Rattfit?B£BT';&oT, aKaaaaa i ©sica 

iflDaat. RERa*©B2©B5£aa-r*B2©a 
at, Ea-r^*«^*4fiX-r-5Es«^^¥©i;> 
ai2ffia«aa«¥a»c* 5aa*nfcaa«r«iiea i 

[00093 *«a©» i oiswwii«io»«T 
aa»oa'ha«»c««*»ffi«Ta#ii«rct*< 

53ftli:*5.Eaaft:i:LTffl(/^ailfl:l±, WB*B 
#3i€f®W¥Sti:Bfi)t*ti, a£&#ffl©S l <9tafii# 

»istcsg*L, *fc^a*^aic^n*. Rtif*©{ffi 
o®ic ii Affiles 2 co^fiS^s-aLTS^b.nr^T. 

[o o i 03 tfitzm i coii.igi4, tfijAtf ?yyxf>f 
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M (Atomi c Force Mircoscop 

[0 0 1 l] i?ijf5iff 2 omSli. W^tfmS^VtBttJB 
5§« * hit W«tt-OSffi*'ffl <, > e. h £ o 
[0012] l2S^*fc#*R*f*ttflJ!5«*«1£ 

[0 0 13] R«fln»Stt. «*tfWTfc:s%r*m*«« 

[0014] (a) P bT i 0 3 -P b Z r 0 3 OHj§{* 
P Z T*ffi„ 

[0 0 15] (b) PbTi0 3 T-Sfn5f?>i 



[0016] (c) P bZ r OsTgarftS^rto 

sa„ 

[0 0 17] (d) BaTiO,?acn5f?>l!/^ 
'J* A. 

[0018] (e) L i NbO^gjnS^rS'J 

[00 19] (f ) m (P b) , (L a) . 

H/H-T^A (Zr) . (Ti) &£DH?gf*T£>.£ 

P L Z T*m„ 

[0 0 2 0] (g) tfXTX (B i ) , i~b x ) L. (N 

a) . SB (Pb) , (Ba) &CD@rg{*T-$>3 
BNP B«S*iffl!)R*»*W. 

[0 0 2 1 ] flJK*WHi, HMSJiXttiS 

fc, #'J ^-yftfcf-'J^V (PVDF) > y-yit\£-V 
[0022] GfMB^&tt^Sii. JS l ©WWcSJtoS 

a-^KDf-^, aaoflwcJEc-riiraiSh*. 

[0 0 2 3] ff^En*0^l5ti, C^.fc-5lc^fi!c$nfcie 
[0 0 2 4] 4MO*2em*1R«ratt±GIUI 

-r * Rin*<*>«iS'j>fis«ic usa^isar s Rtafrtwfasg 
Rmf*<oss 2 ©ffi»c»8irsa 2 o«Si:, iessf ^£ 



Hijf5m^ss¥stcj:oas^n/-cM^ffjfesi 

£DS«slc 6M0T « flW9Jft*« i: . RH<*<olil 1 <om«g 
10 M8f SMS^Si:, MGWI^JBHciOtttllSftfcil 

[0025] *%b^s 2 omwmttBoiMlic * 
n«, M 1 <DRm<*1f ostitc. b»lt^kiiwi*b- 

[00 2 6] If £?IK4>flUttt, £ 1 ©tt® £8£ 2 (Dti 

dEsncaniaKttisnfcSEaiii^tffows-e-T. fa 

fi)Sffi8&« 1 C h zeST'feS. 
[0 0 2 7] SiM^JitfeB, Jt««»«©fflk\ 
M*.tf 5 K h zg£©/a8i«<E>3E#«fiE*5S£U It€ 

30 tc mwmqmo^mic * o s 1 om&icwm-g tis . 

[0 0 2 8] *-<0{te<7>#!/£, flEHaWcWraBWJU^ 
aL«:WlOiW«:fll*«lli:BI— P**. ^1 

©mastt-hSBLfcS i <oR«(*isia«iiT*«^^n5t. 
to t mm<o t ©tfssE s n £ . 

[0 0 2 9] *£E©£3<DR1B«:fl!«gEHtt±E»S 
40 ffifc, «II5B«*©S2©ffiK»l8-r5SS2©«Si:. 

^*wcsi«5ii«s^ffi*Dr*«^EPtt]¥iai:. R«» 

flJSIl <D«BSi:»2<0««IBtcjgfiKSn5SBi:x tttt 
tt£hfc^>£"??£$A,T'tfl/£Sh53SS^8i:< su 

nfc«liSSr^a!@r5'«IS#©i:« sijfB^ia^eiciO 
50 [0 0 3 0] XKWcom 3 <DR«f*«ai»lt<OJBa»C J: 
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«Mo»«o*wnt«; t fcSffi t ut less nt v >s it 

39SB*£**aicj:9£jau e©sa«B9*»i © 
a®fc6n*QLoom i ©saiT8ta#©£EK»te-r 

i;TKiii*ftfcRS«**««u *e>u:*<o*HB* 

ffi-To 3S«t«^t4 5 K h z SjgTfe 0 , 5gJSfl^« 1 G 

c tic a oiKa&oiiMmazifiwiikt**. 

Co 0 3 l ] BB«*KlBr*»lWl*± 
aUfcSf i©R«*1«««Bi:Hl-T*a. »l 

[0 0 3 2] #5?B£©3f 4©iSmtt1S?H&B«±EEB£ 

mmmmvh^r, co wow*©* 

8K»*£j«¥S t , fJKKBfflW£fi)t*«K «fc 0 

as? nfc m^zmmm i ©mesicsMra-r sft^Bttia^ 

gfcfcSfiiU (i I) S£¥8t*. 0«« 
i:SS2©BSraKJgfiE£nS§Si:* WftttSnft'O 

*0J8«Lft. flESBKttfrLTKHSftfcBB** 

* t «iE3Swi* t <t o ess Lfcft ^*»sr 
8©^rn*-^©#fi*»R , *-*«j»*.ttB**B-r 
too3 3] *&w<om4 (o&m*mwmm<ot&mic£ 

fttf. KB»Bfcl*£ttB*#te«*.fc*jrc*-3T. 
t, *-r*i©&B i: L TBftS tf* fr£>g#?-r *.&B 
Sri®**. E»«BfcJI£»B©#<*«D«rti:*©lMlF 
ti±i£Lf=:<t>©£:l°]-T&£tf, *&BM<DmfiLT'li. E 

sssib k b£&b <o&ffnmm%£.^® t rb^jb t mm 
^■mzm}z>&git%:<>\ «je*«Bt4^sB*^oafefp 

?Bfc3£8SifI^£tt:»L7SEgffl©<I^&«7t>S*.*. «J 

e*8Bfre>©isjpT££Hi©«^fcE»ffl©<t^s:«j 
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B^»ST'S»S. 
[0 0 3 4] ITOiKWcM-r SBH8tt± 

aLte*.iOBI*l*««ttBi:BI-Tfi*. Si 
©«Sl*±26LfcW 1 ©B«f*B«ttB-eB^&n*fc 

© t ra«i© t> ©tfjgffl ? „ 
[0035] *«rc©M**«*WB©-MHrrtt. so 

[0036] co/g«sn:«j:n«. m i <ommicma-rz 

S5SB8£ffl;t3«KB»;:*si,vo±* SiffiffWEMilc 
A 73 £ n* t PSJBffi i£S K fg©*# *. 5 <r i: Icfc S . 
[0 0 3 7] C©5Bffi«9tt#®#flR»;:F/T5£©/SIi£»© 

[0 0 3 8] ±SELfciB»f^a*K^*C tte*&W<D 
&WLCD 1 OTtS. B 1 Oli«fl«W7ft«4T*? 

Hl-6v ifc««**ftElB«lJ«*4!«i:LTt^«B#a 
* l oTBtrO-e, CM. »4« E»Ba«B*/J^SaT 

30 [0 0 3 9] *»WOlW*1lMWiOflSOi«7tt, 
gf}E«9B^#S« |aIW^K73 * 5 g£?a* J*li 

[0040] £<otmiz&m£s ffiw*<Qtt'hmmcis 
©«B«^TB«*nTi,'**&, ^-n^nojssatB^ 

IRBOS^ib^rfiEi:**. 

[0 0 4 1 ] *£HOR«<*BttttB<D<B0lB&?ii. 

meb i comso^iaicsJtiiLfiims^^iifSo 
[0042] c<ommc^m£, sijEasasBsg^j; 

»/J^fil««3DSfi«r Jlifi L T T - X ffl'J leM 5 ElSS^r HJ^K L 

so [0043] ra*«B©ft&«Dfitt-ett. 
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near 1 i^Hi«s*LT«»*ft;fc«R© 
wgfr&j&a. 

C0044] cwflstttcintf . *g&<osft i oms^s 

^sjffi t ft o . r - * mmnnmit t tmitwatiz. 
c o o 4 5 ) *¥zw<D®®#mwmm<D<&nm&-e&s 

ra. 

[oo4 6] ccommczms, m&mfznm i <om 
fiiof-n^ntsftsjaiaiicoSEijSft^^EniD-rs© 

£jffifi#%#^fi*?i:LTffl^ac:i:T. ffl<0«»6 

sa«n*<i<ti:iiiB)-rsctft<fgis«nTt,>5fli« 

fcgailT a C 1 6<ajt6?i& 5 . 

[0 0 4 7] *aB^<0SHSHc«ffl«IHOteOJ(g«Tl±, 
Hijl5Simf*ti. ?SSH8fc (ferroelectric substance) 
*>5fta. 20 

[0 0 4 8] CCOil^fCctnif. a^O^Hf* (dielec 
trie substance) fcJrMKlTHB&tffcx !£Rttf*«D?8 
/h«*tcm**WffiSrP»*&«rc fctf»I&B£fta. 

[0 0 4 9] ♦RMO^-rWKftEHStttllttiC 

««/u-ca^6.nfe, jgitt?ns«iimfiii:, Ess-fa 30 
[0050] c«DJB«K«fentf, ^- y«»c»j««nft 

tt«{*I3BMtt*ffl^Ti«e*T*S*©I5»?l£MI 
[0 0 51] #JgB^r-rtt«#ESllf£iBlB<OHlS 

[0052] c<o.^»tc«fcntf, 5i3?<oismf*fr£>£a 

«*<Dt!8/J>aiiiEtc1ff8^^S;STSt^t;C fc*»BTflli: 40 
fta. 

[0 0 5 3] *«W<Df -f Xf««*C«ll£«tltW:±. 

£it«*iaa ls^-t a-r i- x *#agf*E£8ff £&bt- 
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[0054] coteaitcctnif. x^«icjB)K?n 

[0 0 5 5] *RW©r***tt**M3BllflyHi©- 
fifilT'li; HufSM^*fHfiiiS<* « . 3M8«f**»&ft*. 
[0 0 5 6] Cfl3««»cj:ntf, a*©««**»6ftS 

mmmfttttmLT-mmic ssssttfr&ftasBa 

fta. 

[0 0 5 7] *SfflOCO*5ttffffl. SD*«fiO?iJf#tt 
[0 0 5 8] 

T> SiBttlgfS&Bicoi^TliS! l HfiSJBftgfreSS 4 ^ 

[0059] cm i ftfflo&JB) tf. »i nmmm<om 
n#mmmmic-D\,^Tm 1 ^e>04^#saLTi»wr 

t ttt b£ r a it 46 <d 0 r* a „ 
[0060] **fflNWB«ttW*tt*«±fc»j«!S4'irt: 

T»ffifl[)73|S]«:HfrSfiD7DlR]»C^t>-<*-, ^-cDSS/hSUSS^IS 
fHEaSKSfc LTK»TafB83£<Z>«fi!c£, #1S<973IrJ 

tffli&DraftSfo^-iRifPSftaiffca^oKs^e 3 
teBiL (Bi!nr**#*fc#«©*rt*WU«*fc*ft 

[006 1 ] 0i tt#s&6so#ftg<osi«{*is«eB 1 © 
»^%^-r«BsoiaT*feoTs rasifcEa-rsssmftE 

a«<* 1 1 «SS«tti5K 1 2 fc^SttJSffii 1 2 0^-X 

tftamsi 3*>6ft9, ©si 3tijgni2^nao is* 
#wm i 2«»iai4<D#STfeaa«s i 3©±»c b a t 

fCfcoTJ&SSftfc&tDTi&a. SfcttEI^Lftl^S i 
»g±»=a*ftifOffil«ff*>B«L, *©±»C P-Z T 

[0 0 6 2] §3ttf*iEi5if&f* 1 l OSItl^rlSI 1 2 leg 

Mra<t?tc?i&ogEst i 4 a - 1 4 n^aiten. « 

St 1 4 a ~ 1 4 ntSfiil 3 t^feHcttSnfc^f*^ 
Kl 20?iS/h««»£:S«C s a~C s n*Wfig«n, It 
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[0 0 6 3] fluESSffl- 1 . 4 a - 1 4 n icfflinrr 53SM1 
9fcR£T*SMffl»»£B 1 5 a - 1 5 n. EBfflS 

**5B£-r*EB«*«£B i EBa?R£Bi e 

fr6©OT 1 6 a - 1 6 n fcXiM^BSfcB 1 5 a - 1 
5 n^60<l"9%Sfi*r5j!lDS§§ 1 7 a - 1 7 ns 

jf^«fe»i s a - i 5 n^eoifilisnm 

£ii«f *«JS*.«H 1 8 a -~ 1 8 n , ESfI*i5§£g 

1 6Sr/Wf^«I I 8 a - 1 8 n*WJW"f 3«Jff*.IM 
ffBl'9* »K£ft*:ffl»*fl»M 4a-l 4nlC»< 
^fy^na-Ln> Sfi C s a - C s n ^«^[h35S 
%$£f£T2>'<>& 2 $ SICsa-CsnM^ 
**LO«£Sr3^TR«TS»ffll2 0, ??J12s 2 0 

2 I, FMSMB2 l *P&0iKHtt9££ftfl?B£B 
I5a-1 5n^60«*i:nW*WoTl«(i*IISr 
SS^ttfcBB 2 2 a - 2 2 n > fttf «*t 1 4 a - 1 4 n 

[0 0 6 4] £M{l*9S£Bl 5a-l 5n*ia«-I 4 
a - 1 4 nOttlfn^V^^L a-Ln^LT 

tLfttOTfeO, 8»H 4 a -1 4 n^m^l 3 £<D 

■oBBttm 1 2 (Dwmmciz&nftzmu-rzc 

[0 0 6 5] S^T> EBL*tf6EB4«#iE1l«CfT 

4 a~l 4 nTfcffir*«9*#!ByT3fc*0£««J? 

tt, EBflre££Bi 6fr&OEBffiO«-9£:LT\ fi 
gfitt£ESKlHi/^UX^«ESt 1 4 a-l 4 n lC5fc*0J*nT 

0+#ffii<8»M 4 a - 1 4 nOa«5HS3ffiaOS*^ 

[0066] R«<*EBKtt i i o*«oeaat/ii4 

0tt»*B2fcjft , r. SI", EB*fTS»#te»«- l 4 
fr&EBfllWcB^fcBfftfBBttB 1 2£&A,Tt| 
Si 3 £ORfitd*0*6n£o C CT'PI^.«St 1 4**6 

its i afcrt^iw^fflJDsnfctsM^wwiTrt 
• ft<9J*D*nfci:*»±rt*o»«p tastes, cn 



(7) ^2 0 0 3-8 5 9 6 9 
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OEBfc*IB"Cfc&. 

[0 0 6 7] #£B£Tii, 4^6<H3^6no5 
»«SO*fPjfcmrS«/h««0»«P^ftOBB^ 

«MCs a-CsnO»«fcU BL 

£58ffiK 2 0ttC OSS C s a - C s n cQfiglcg^T 

10 [0 0 6 8] EBff#%£§§ 1 6 liEBJBO«**«£ 
U aSMMW8£Bl 5a-l 5 n OSifift^tSM* 
nt, EBBfcBtH 4 a-l 4 ntC«*g^n^o C(D 

E«e^»ca*?nfc*ai«*ttii9ii^^*H 

[0 0 6 9] Jta^§§ 1 7 a- 1 7 nttEBIIf 1 6 a- 
20 1 6 n fc39(Efl»B£B 1 5 a - 1 5 n fr60l*t-R 

•&trEB<f^fcfcSB*H 4 a~l 4 nco^n^ntc^ 
L a-L n*fYLT8Hm'£t\2>i%^*&f&'? 

[0 0 7 0] 1 8 a — 1 8 nliB£B3, 5£ffit 

<S^»£B 1 5 a - 1 5 nfr60{f%%> — 7?> EBB* 
«EBfll*W8£B 1 6*>60«#«:fl»t 1 4 a - 1 4 n 

[0 0 7 1] «JB*MW8P 1 9 £:i-tfeo»ft^TflF 
Mb, EaKff*S*«»«ttEB«**SBi 6<t>8* 
flF*HJfi*tf* 1 8 a - ) 8 n«EB«9S 

gK.gE 1 8 a - 1 8 n *SS8R«*«^B 1 5 a - 1 5 
nWcJggc£-££o Sfc. H^Uai«a(*fflWBttB^ 

40 imsu mmoztcz&Zo 

[0 0 7 2] 4y#>?9 L a-LnStfgiC a -C n 
tt, £jfifl^5££2§ 1 5 a - 1 5 n *EBS*S£B 1 

Alcffl^entVT, eoiSKHIKati f = l / 2 */" 
{L (a-n) C (a-n) I T*So CCT\ U±W 

(a-n) £0^^/V>^y^^-r^» o S£««*OHi«tt 
14 5 K h z *IjgT'& D . 2 0 1 C h 

so ziar-feSOT, l SOL C7-r;V*T4Mltii+#fc 
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[0 0 7 3] K#TODitJtOft±0;fcftlc£Sit<t 
*§%£Bl 5 02fe*«*©H«Rfc»»B2 

[0 0 7 4] 5£ffiB2 Ott-f L i:§lC s a- 

c s n T«dc*ns«aiaiBottfiffliaa f o = i / z 

nf (LC) CT> Ui-f ># > **L©-< 

y??*>7s, CtiSSC s a~C s n, StfWt 1 4 

La-L nR^lC a ~C n te*oT«9«WJk#« 

i ofcflK.ntfcfc^o cnte#5SWO**ft1$ttk 
cog)S»ti 1 C h liSS+itl 

[0 0 7 5] CC T'SI Ca-Cnt r?SSMO%3StC 

mSgC s a-C s n tttKLTt^* * 
fc> ieyiJ»IKtC&-Drt^O"PSflC s a-C s ntf?g 

Csa-Csnt»JicA5^ i5T£<0#i£fc: £ 0, 
*. if R«2£#R«]0-tf- > 7/1/* ffl^TC Or?2lgS k 8 

S!ffi;%SMC sa-Cs nOEWkWJCLT*MftT£C 

[0 0 7 6] FM&MB2 1 tiSSC s a-C s n« 

mzmmrzo c©tm«nfc«9fctteBSttT^s 

[0 0 7 7] «*fctfJ8 2 2 a -2 2 n ttJtSBLfcFWI 
DIB 2 1 ^60ttBI^6, 1 5 a 

-1 5 nO«*»*#*Hfi9kLt\ £28R«^ BP*, 

ttiB2 2 k LT9UtfO'y^v7^*lt^. 

/NJtr»iiuT«oa-rci:*<T*s. ^'AscotM 

[0 0 7 8] VIS 2 3 12H 3 £3Vt J: 9 IcSft- 1 4 a - 

is, 

.[0 0 7 9] Sfcfc, **8SJBJBOR«{*W«ttll 1 
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[0080] mAmnBi 9*«flsurea« 

6friEBT'**<M«8£U *©EB«^li*DWS 1 

1 8KA*Sn*. K^g^^M 1 8tt«0» 

*£La-Ln%;ftLT88+14a~l 4 n tcEHiO^ ft 
So Win*ft4kR«{ttEHK{*i 3ttm 

10 m 2 0«/JMMlc, «»0*ftteJ6i;fc4MK«8£T 

So co^aMraoeBicWJS-r*. 

[0 0 8 1] EBi:LTtt±iSLfcc SSSf 
fc^lcBSfefS^ WfcEBaWE»fc:f7tehT^* 
^fxy?t5^C, EB*— *-©fcfc©ff£fc 

ttJBtefEUTSBC sO*t/^^ D. CO 

»0«»JStt»TRfiB2 OttSEfif *• JE»2 0fr 
6ffi**Stl*S«C sOK{tKW/CLTKIB£ftfc«^ 

20 tiFM^ug§§2 iT«wsftAM«^teSE»*ft*. c 

©AM«W*»*«fflB2 2lCX;&«fU *fc, BBS 

^KBBLfcaiftflWfcAfcSftT. H«tt»^n 

So Cftte*D* &$m\ 4a-H bK£9et&£ 

[0 0 8 2] *jlSfi^ffiOR««*«««H 1 

[0 0 8 3] $t\ W»*W»«1 9«ftf¥LTS£« 
HkLT»ft?*«cfc**B*'r5. "SSMB^ESB 1 
5fr&<DXSB{MtfWS*«B 1 8KA*£fta« 
30 gxSI 1 8l*«re*iWWSPl 9 0fPJWc-fct)SS8S«9 
««a«*tl, ^>^^La-L n*^LT«Ht 1 4 a 

-l 4 bicmuznzo muz tmmmm&ft i 

?5fat, WMte«*ftT^SB«<* 1 2O«/J>»«<0 

•5, l^IC s k-f^^£ L k£#?/wS@k LT^ 

tr«BIBBO«BJB»»'e»BB2 0tt«ar«. 

8 2 0fr6flWa«ft*SBC s ©SffcKtt/CLT^IS? 

tifc««ttFMonnB2 iT!«n*nAM«9tca»* 

40 tlSo COAMffl*tt»*«BB2 2lcA*S*U * 

K*<f5*>ft*. cntc<fco> *as«ti 4 a-i 4 b»e 
■fl*nTo^*iii«*»^#»LTiit«nta*sn«. 
[oo8 4] *»c, «%tttbsoraiHttifi^«?nsD 

[0 0 8 5] n^^^>7V75li, B4(cfxf«);? 
X*«S?T 1> T2£. ti*sB5 1 tt^S^B 
50 5 2 k, fsJti^iEB 5 3, 5 4 k. 90Jg*£*§B 55 k, 



(9) 

15 • 

mm&? 5 6, 5 7 t, ««5M7-fyb# 5 
[0 0 8 6] tgifgggS 1 tt, A^*?T 1 *ft\,T\jl 

sn5«raii^*»ffiLTHfi#EB5 3tcm^-r^ 0 

g£S§5 6fcg£§§5 7£tfJft"f*o 

5 2 14, AA«?T24^LTX*StiftB»OT (H 

n*«*»^*n*^#ELTB*» 5 7 t90£&f§§§ 
5 Stctti^-r^o 90S»*B8B5 5tt, B*»**»«MI 
*OH«Rfc:*J^T 9 0«£»iMBLTB*B5 6lC£ij 
*j?-£o g£§§5 6t4. BWMfc9 0flW£ttlM§«n 
fcBWI9*«WLTfiSU flOEMHflWOffltttti: . 

£ftLTffiJSi!iS7-f;l'£ 5 8tCfcti;frT3o ffittBia? 
TB*U ttE«H«50H«»fct&E»*«*0«^ 

[0 0 8 7] lCT> ft«BB7-r^*5 8^6UJ*S 
nS«EVall±* Bqs«9^ 9 0Stfc*»»fl*nT> 
M«^fcg'fr£ftSOT, fljEMWffiWtfflE®**^ 

mi va itu ^nmmm^tntsmmm^t 30 

[0 0 8 8] 

[Sl]Val=|Va|-sin0 
[R2]Va2-|Va|-cos* 

r * sssa«» t m^Rtf^mmmL t om«ic > x 

[0 0 8 9] RttttffiftBaB 1 fc*^T\ Sitt*CD«/Jx 
28SB^»£Bi 5tc£-?T^£ti 4 tm® 3 
3 0H£JBi£Rf pOIEK*r*a*8K*ffiVp*BPin 
t5t «/jNfll«Jcfi5ESS81t«EVp^BWcJtWLfc 
JBiftRf p**r*jE5£ifi028llBff E p 

SEWBffVptxiffimffE ptt. »3T^^n^^ii^ 

V p 0 «3Sffl«£EV pOiBTSD, Epo««^E 
[0 0 9 0] 50 



ftffi 2003-85969 
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[R33o>p=2/rfp 
[R4] V p .= V pocoswp 
[R 5 3 Ep = Ep ocos to p 

£fc, ^MBEV p*WitaLfcfc*oa/hfiB«OR«sP 
e ttt. iHOOiSte, SSSMffE pt2*ORWe 
2 fc3&OB«We B 4:4*©SIBsPe 

[0 0 9 1 3 

[» 6] et=e 2 +e 3 Ep+ (1/2) e « E p 2 
ftiD, E £ LT» BBi*O#tt»«ate0«cB*6n 

srtfflx*;i/*-fc, ««ttx>*;i>£-*r*-n* f ft 

U. HtLT, BEBJRMDfcBWEtrtBJx*^ 
E, dlK dHfr£t, *OR7 £R8 0P^&tf;£9 

[0 0 9 2] 

[R73 d U = E d D 

[R83 H = U-ED 
W±0»7t»8fr6«»dHtt, *OR9TB*tl 
£ 6 fct, m^ffiSDtiRl or-a^tioo 

[0 0 9 3] 

[R93 dH=-Dd E 
[Rl 0] D = -5H/a E 

B«x>5f;l/^-H*«»EOBR4:LT«j«"P 

[0 0 9 43 

[Rl 1] H=(l/2)(a 2 H/aE 2 )oE 2 +(l/6)(a 5 H/ 
a E 3 )oE 3 +(l/24)(d*H/a E 45 oE 4 
CCT\ 0*0 Wi, B#IE = 0T?BKB*.&nSX* 

14, BSE = 0Tem®Jfi:D= OtC^^CilfcR 1 Ot 
fr&Olcfc*. Riots 1 1^&«K»*D 

lis *ORl 2TS^Mo 
[0 0 9 5] 

[Rl 23 D = -(3*H/8 E 2 )oE-(l/2)(a 3 H/a E 
3 )oE 2 -(l/6)(a*H/a E 4 )oE 3 = £ 2 E + ( 1 /2) e 3 
E 2 +(1/6) £ 4E 3 

[0 0 9 63 

[Ri 3] -ca 2 H/a E 2 )o= e 2 

[Rl 4] ~(a 3 H/a E 3 )o= e 3 

[Ri 5] -ca 4 H/a E 4 )o= £^ IT^o, w±o 

tO, 2aoBM«WcMCl*fce»*2*OB«*fc 
3*OJgM«R^«^Ufce3%3*OSt52?5i: 
PfC/s 4*OJSM<SR^W/CL^e*%4*0»ia^t 
Pf/uT'U^o £ Rl 2 iCfc^T* SESSffljTEpK 
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g^ADtf^t, ftl 2«#Oftl S<D&olz&t>T 
[0.0 9 7] 

[ft 16] Dp + AD=6 2 (Ep + AE) + (l/2) £ 
,(Ep + AE)H(l/6)£,(Ep + AE) 3 
CCT\ m^ffiJSDpti, ftOftl 7T'g£fU SfcX . 
tffiS^E pfctt«l,T«'J<«ff A E«+#/J>S 1>C0T\ 10 
(A E) 2 £(A E) 3 ^trHtiO tifi«f8ci:*T«, 
fti Komz^cob Dtifti 8 0«fc-3ica*rrc t^T* 

[0 0 9 8] 

[ft] 7] Dp=£ 2 Ep + (l/2)£ 3 Ep 2 +()/6) 
£«E p 3 

[ft 18] AD=£ 2 AE + e 3 EpAE + (l/2) £4 E 
p 2 AE=(e 2 +£3Ep + (l/2)e 4 Ep 2 lAE = e t 
A E 

ftl 8^&«§6^«:«k9JC, «/MW*AEfc, 20 
A Efc*oT^T*«/h«SrtMEA DOMOJtWflRft 
e t £LTft63gr#< CttfTM, *fc* -3*OBI« 

iEft^KHErS. Sfc*6fc*^T4 
tafBW3fcOK«*li 2 9fc t 3*. Rff4 3fcO«WMWClt 

[0 0 9 9] Sfc, WIBRSt 1 4 3 fcKJ^T 

«POBBW4:B!tW*^J:orj*SSjEOS»C e t»6* 
[0 10 0] 

[ftl 9] Cs=Ce(l/d)(£ 2 +£ 3 Ep+(l/2) e « 
Ep 2 ) 

sfc, fti 9T«?nsssc sii. a©»2 0Tas 40 

ft*SSCoi:<fc<0»2 i?S^n^SIS<tIAC% 
ffl(A££ft2 2W?u:an t^t't^o ccr% S 

ac 0 ti> SEiawEvp^BPiiDsnrt^^toaff 

1 4 bW&i 3^ 8»H ^SIi 3i:fc:*-3TRR 
ACtt; £W«EV p*EPftJLfc4:*©SfiCofr&0 

[0101] 

[ft 2 0] Co=Ce(l/d)e 2 

[ft2l]AC = Ce ( 1 /d) U 3 Ep+( 1 /2) £ 4 E 50 
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P 2 } 

[ft 2 2] Cs=Co+AC 

Ts ?6tcft2 STaSnSHftBBft^^fli^^TR 
^f^iis ACM2 40J;-5»ca-rci:A^T*i. 
[0 10 2] 

[ft 2 3] cos 2 (a>p« t)= |] + cos(2a>p • t))/2 
[ft 2 4] AC = Ce(l/d)(e4Epo 2 /4+£ 3 EpoCos 
(top* t) + (£4Ep 0 2 /4)cos(2cyp • t)l 
Blc, ft2 4ti> #<D»2 5 t»2 6£ft2 7Tl?n 
SSfi^bMACz, AC 3 , AC4*S^T»2 8^)J: 

cct, SS^ffcSAC 

4^<OR«*e.*i:Xaittl¥E p<0««E po0 2 

S^ftfi A Cli, 3 e 3 £ 3S!Bf[*ff E p<DM 

46 E p 0 tcJ±tWrofi««:*L^oftH&»a> p^rWL 

SAC«te, 4*ORWe4tX»ia} B rE p^fiSE p 
[0 10 3] 

[ft 2 5] AC 2 =Ce(l/d)(£ 4 Ep 0 z /4) 

[ft 2 6] AC 3 =Ce(l/d)£ 3 Ep 0 cosUp • t) 

[ft 2 7] AC « = Ce(l/d)(£ 4 Epo 2 /4)cos(2wp- 

t) 

[ft 2 8] AC=AC 2 +AC 3 +AC4 
[0 10 4] 

[ft 2 9] f LC =1/(2^^(L • Cs))=l/[2/rv^(L - 
(Co+A C))] 

£1t, ft2 6*Cfe^Se 3 E p 0 t»2 7tC43tt^£4E 
po 2 /4 ti, 2^0R«*Czlt^T+^/h*^^T > . 
ft 2 0 4:ft2 l <fcl) C0>A CMDiO 0 5E^T, ft 
2 9*ft3 0T«Sft«21H**»^T»*»**i:, 
lWES*ffi{tSAC J:#fi«iS»KffcfiA f lcOK 
tt, ft3 l^^cIWC^OTtSo 
[0 10 5] 

[ft 3 0] /(l + AC/.Co) = (l+AC/C 0 )-l/2=l- 
(1/2) (AC /Co) 

[ft 3 1] AC/C 0 =-2A f lc/ f lc 

ftfiA f Lc«*«fW5. Stot> ^S#i2 0ti, HE 
«fiflKft f uctWCWiSa-PfeSSafiHifift f osc* 
WT*«JM**«m,TR£LTFM«BB2 n-aj 
:ftT£ 0 £ CT\ ±3c0cfc?lciiuEL CMSISBOAS 
MJ&ft f Lcti. B5I2SSC s (OSaaftflACtcitOTL 
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icttmLrmittZo 

[0 10 6] Sfc, J^OJSfcSBSffcBACtt, 3 
&tf««*e>2:228MWE p0ffi«E p o KJt0«T3fi 

«E po©2B£JtWr3««**U fiOS/ii£&2 

a) P ^WbT^#Wtc^{tr^SS^ft:SAC4^^t; 

<ov. tfi^mmmi, 3-#w)BB*eai:ssw"tffE 

»u>p, fiP*sg!i&i$f p*r<rr*fl»S3i:* 4 3koR 
«*C4i:X85*l?E pOfifflE po02»ctfcWr5fi 
«&*U loftJSiS«2fl»p, EP^®iffi&2 f 

[0 10 7] MIB F MSSBS 2 1 tt, «I12B»i^*:F 
MSHiBILT, 3^0»«*e»4:3ciffiSffE pOfi 
*E p 0 fcJtWr*fMi**L* floflttftf p**-r 
%>m*%S3t. 4*©81I^e «fcX8OT^E pO»BE 
P o©2*»cJtWr*««*WL, fi^iiJffiS2 -f p* 
»r S 4*r£ trtBBHM* D7^^>7^5(7) 

[0 10 8] DyJ-fV7^5lC6^ g*»5 6 

7-Ol<£ 5 8*CfcB*jU ttM3BM7 4 
»Oft'^ , 5 , 5lE8iidc»T?fe<5a^«E I V a I s i n 

T> ffi^aiS7^;V^ 5 9fcffi*U ««ffl»7.<;U* 

I V a I c o s 0 <Dfr*ifa=?l 4 tCfcb^t^o 
[0 1 0 9] CCT\ «*S3li1ttlE»«e«^OfBifi» 
f p£rW-r "F&fcOT, BuISii^SS 8 fctuEig 
£S§5 7te^n^*u ttlE»ls«^i:B«ttf p^r^f 

■ ^Tfe^tti^mEE I V a I s i n 0 htfci^miE I V a I 
c o s 0*thtl?Z>o fiP^dl*«EV alfcttfcWEV 
a2ti:tftfflg0 t 3 e s lc»JCLfc«EEfcft 

OlEOfflOfceiCli* »2 6*^6M6^*J:5JC, §1 
^{fcSA C 3 t!28KtaSE plilRlffiT-ffilfcT*. 
S3 1 ^6flB6*>**^ ffjiESBXffcfiA Cat*. 
^Mi^Jffi^SftSA f i.cfciS«"CR{fcT3Ci:K:fcS. 
[0 1*10] VL±CDC tfrt?> 3$WW&&e 9 tffZ& 



(11) ^2 0 0 3- 8 5 9 6 9 
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LcttSS»l«ffE ptififfl-PSEft-ri. SflSfltW 

e p ££«tmEv pttHtBTaftrao-e, 3#*>«tt 

^e s ^|iaT**-3TAOiEOfilOi:*tct4, TOES* 
{i^i:gufBfi^S3cofflfflg0ti/Tic^§P SfcRWc 
3 &$>B«2B e ,A^St?«oT^Ofi(?)10 

[0 1 1 1] U±*>£9£, 3aoRW£>**80 
10 t^lctts fflffiB*«*fcfflE«*S3Offiffla*ii0 

BEV a20**^tll*«ti5. £fc. 3^»a^£s^jE 

^x^fiTtt^nr, -75-, 3#o»*iPe»tf» 
fir? titans, 

[0 112] B5**WHLTB2*8Wg 

20 4raifcRBft1*«&BtcMT*. 

[0113] R«Ms1*«BttlB 2 tt, Btt 1 4 a ~ 1 4 n 

^aiAD-r«asss«^5&«i-ra28S«*5e^« 1 5 a - 

1 5ru EB/H«^*«£TaEB«9«£B'l 6, IB 
flflre££SS 1 6**60««i:aS«fl»58£» 15 a- 

1 5n)!)^Oif«:IIt5llDl8l 7 a - 1 7 n , IB 
ISfl^fcSSftt 1 4 a-1 4 n tcW < & I a-L 
n, SMC s a-C s nt»iBB«:«l«t5^V^ 

2 o, %SH2 o^6©H«»am«nfcS6a«^*ie 

30 1ST & F MfflDS§§ 2 1 > F MffllSis 2 1 7b> e> OffllHfI*§- 
*3ttfifl^£§§l 5a-l 5 n^60«9fcRUW*i: 
■3TflMB*WfeT»fll9*UlB2 2 a-2 2 ru fttfB 
1+1 4 a- 1 4 n*H5 J:^teLT*tti«nft««2 3 

[0 114] laSLOOftSttJBT^OlBW^il 
a- 1 5 nO^ffiff^tlSSnr. IBIiB#Jc^S+l 4 

40 4 tnm i 3oWJc«ff*^i;. mm* i 2o«/h«* 

[0 115] lB^i:|5]B#ic||^r^ii^, WJcEB^iE 
tcJCUTSSC s©8Itf»S0, C OSS Cs^> 

sO*fWc»!5LTK»*tifc»^ttFMllWB2 1 T 
■«IB*nAMfll^cEIR*n*. cOAM«^ii«*tt 
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[0 116] *©{& **M#/»»c«*>S«j«R*i:* 

©fwa, Rummmm&& i new lt*4»i*ssjb 

ftTMH L ft C 1 1 
[0 117] (»3S685J&«) H6*»aHLT»3lW 

So 

[0 118] 4m»tt0R«{*R«ttB3tt; mil 
4 a - 1 4 n^Bl*D-r*a58Sft^*a*t*SX8fM8^SI 
£8 1 5 a - 1 5 n, EB/B{g^*58£?"5EB«^58 

£8 1 5 a - 1 5 nfr&0«9*B«-r*MHS 1 7 a 
— 1 7 n%ffiK,^o 

[0 1 19] EBffi?££fl l 6TfeiSffl^fi^«%£ 
U £»HI#f££S 1 5 a - 1 5 n CD£iffi{f 

ER*tefl»M'4 a-14 ntc«*&*n«o CO 

wjosnswE-caan 4tia«ii 3©mk:«jw£ 
[0120] ^^ffi, *im»mc««)S«d»xi:«- 

<D«m 2ltfiW#E«**lltciaLTtt»lWroJII 

[0 12 1] (M4ftffiHB) B7*«HLTB4*« 
l&mid^TmWTZo **K««ti««l*E»«*lc 

«{6HlcBtl*t*o 

[0122] «itn»ttoR«(tEii*un4tt. j»m 

4 a - 1 4 n*c9ltDr*SE»«9*»S"r*S[8ll«^« 
£8 1 5 a - 1 5 n, ISttH 4 a - 1 4 ntC^<^V^ 
WLa-Ln, Rttf*©«'hFWS©S«C sa-Cs 

©HisasKMsnfc«i8«9*aDHrs fm«mh2 

l , F MOORS 2 l ^&<DW»««*asi««^»St» 1 

5 a-l 5 n^6©«9i:BI>BS:«oTlII«*liai"S 
«*BStfJS 2 2 a - 2 2 n , Rtfg«t 1 4 a - 1 4 n % 
mo £?lCLT»#!*nfcttffi2 3*II*-3o 

[0123] ^tcn£THi, «*t i 4^p)Me>nss 

Sttff ©;£f6i i: *f JST S R/hR*©«* P ^riSjoBBfiS^ 
6§IC s a-C s nOflfoWEfLU WffiKfcfJCTSo 
5€ffi8 2 0 (iCHOSfflC s a— C s n ©ffllcS^TSI 

fijBaastfSftu enzmmrze t-e««oR*ai 

[0124] -O^^La-L nMSIC a-C n 
(is ?fe8Wt*t5E£» 15a-15 n />>&©<I^#5Effi» 



(12) ^2 0 0 3- 8 5 9 6 9 
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[0 12 5] gfi82 Qte«(y??5 Lt&&C s a- 
C s n««aRHhrSftflBBOftORttnTRRt a 

a-L nM§IC a-CnWoTOTW(t»llt« 
[0126] FM*gl®8 2 I ti^M C s a — C s n <b^M 

Lfi<s«*ctwB-rs. c©iws*n^«#tcttEfs* 

[0 12 7] m«kfUH2 2 a -2 2 n tt±aSLfcFMtt 
l@8 2 1 *>6©aiB«^6. 2fc8ftfl^$g£¥ffi 1 5 a 

[0 12 8] BS»ltLTO»ff»i, £Sttfl»«£« 
3 5^6©SEMfllW-f >^**L a-L n^LTS 
*tl4a — 1 4nlcHHraSn*. ePSD£n£ £§§@f*!B^ 
SS<*1 1 comSS 1 3fc«H4fc©BfcWl»<£i;* ^© 
20 ttSWafai:, Wtt«lc«£nT^£Rtt{* 1 2©«/h 

ASIC' s h*Oifi7$ L fc*R«RBi:-rs«ffi®B 
©#SH»RT?3S«S2 OtifgJgT^o 5SS82 ofr& 
HJrtSnSSRC s ©Kft»cWJBUTE»l«nfcffl^t4 
FMMS82 1 T«IB?nAMffl«tCffift^nS 0 CCD 
AM«^««^«di«2 2Jcx*?n, $fc, IB^ff^ 
teRRLfc£»««feA*J«ftT, BR«BS6Mffen 
£ 0 <rfUc£t>, SBtt-1 4 a - 1 4 bttEB^nr^ 

30 [0 12 9] ?(0E *HJSJB^^^5«^cSlgi: J r 
cofFffl, &tffliRf*EBK*l HcBLTttBlBflBB 

[0130] (T-7ttmmmn£m&<v®f£WD b 

8*#!SLT, ^-^ttlcjgaLfcRR^ERRI**^ 

[0 13 1] £t\ Eag£8B60lJ«0«li, ff 
mtt©?SlKSS6 1 fc^©±tcF/f^©7DST*fg^^nft 
ER»*«J«l-*Rtl*W«6 2fr6a*^- y«©R 
«*ER«f*6 3. ^£S*9«j6 4, 6 5, tS^tSXD 
40 $66 4. 6 5«:H»m^ 6 6, 6 7, R«f»EB 
$gf*6 3<9rHBiifi586 1 *»ttt*¥ST*5^-X6 
8, VmeBs WWBB7 0, mtKt>%$7 K 
«ia^«K7 2, K7 3, ERB£lslB7 4, ^S+6 
90fiia^StrJ:-5tciS^6nJStt6^ns«fiS7 5, * 

So 

[0132] ^^umc-p^TKB^r^. R«*Ea« 

^6 3ti^-^6 8 £J£§t6 9U:»Jttbft«JBT*fflX 

so fcttaoffi«nTS*T-r*. #*«o«i6 4, 6 5**t 
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n?nmm®ss7 (xommmmczo 

6, 6 7 iCli^cnT^T, cntcct o^-n^tiR K 
R 2C07^[r)^Ih]KLT#€^D. £ K> tb LSrfT? „ ©JW 
tsISS7 OtfJiE^-:* 6 6, 6 7 0l°]$cWffi3tcPS?)'f, 

?n, :/oy5ASftfcCPUte*^TCBS£*Hl6 
[0 13 3] fHWlHlft7 Ofctt»ftXa«57 1 

EBS£BB6*tttt£*. ftft«tt»*«7 2 

es> s^costR, x*-k T.h-yr, ^aso, 

tfEB*"e*»jWI£*T**ft\ *a0 3WMTRL 

[0134] "N? F7 3ti^§t6 9£WU cn 

»«-6 9«ia8^3HffiOSll7?[p)»i:aJS*K^6 

nri/^c isisst LTWl?itf 0 nc^-rsgss 2 o„ *f 

y^^U glCa-C n^?-e^^)o ^7K7 3^ 
IStaEBWHL R#ffit>fc?i£1«BttEB«£BB7 
4^I^ni»o C<DEB££IhIB7 4lcti:. {Rl^tfH 

i icsvrEB«^B£B 1 6, asM»B£si 5. f 

M®ffl%%2 K «*BtBB2 2»*«*T^«. BB7 
5ttB«BT^«ftfc»fltt«^**»*t6 9**6ttffi 
£ ti7 — 7, KB?* fc #>CD 6 COT' 5 o 

Co 1 35] cns««o««i:»ffttJ(iW( 
[0136] BtraiWitLrtt^utr, 

[0 13 7] *-7«BfttEB»£BBi:LT. E 
[0 13 8] (f^X^«!Sfl:lSiS4SiOW) 

*«^aEB?»£ttBfco^T»9i"rs. 

[0 1 3 9] £t\ BBB£BB 7 OMttOCmtt. 9 
18ttOg&8 1 ttO±lcBr3eo*ffiT«J«*tiftEB 
»*»J*r*BBt*BB8 2^6*Sf r ^^^«OB« 
#EB«{*8 3; f^;^*0$E£-t±o^-~ 9 8 4> IS 
BttEBK{*8 3 OSS 8 1 fcaflS-rS^RTfeSEBE 



(13) ^2 0 0 3-8 5.9 6 9 

S^gB8 8> F8 9. »9 0, K8 9#v^ 
X*¥&*ftte»»T3;e--*9 K X^'Ja-92> 

n«Wil9 3, *<OWrj7.>?V>mk. EBB 

[0 14 0] 2fcluftmc-3l>TK0J"r5. §§m{*fEB!& 
#8 3tilE]$£^-X8 SKR-tt&n. 
#6. fflB[5]gg8 6tcfWffl)Snfc*— * 8 4 iCcfc D R 1 

fcA^KWS. M«inB8 6ttttB±»OftflF*3> 

fc C P U tc cfc o TEBBfeftB 7- tflElir KfWKrT £ £ 3 

EBIISBB 7 ■WWWBBSW8 8 

20 EB« H40B«, **-K Xh«y/, ^\yF8 90 
&8S^> e¥*Ox^X^%ffl^/£:SBO}g^fcl5)ao j L 

EB^r-fes^s^T***^ ^7 kco{&@, sbso 

EBB£ffiffi©7 KL/X*. *&9ft*<Dr f <<7si?*m 

[0142] JfclC, / N7F89 tiRBttEBftf* 8 3 CO 
^g^lqJTfeS^WX-e^r^lRjiC, ^— * 9 1 ICcfcO 
X^'Ja-9 2«LTW5o C^7K8 9li 
BS<DS»t9 0*«U COB»9 OtClflfHSrBMiOU 
30 «i^-iH^Sit«WPO®B*«ATl^o «*tfH 1 
IC3*T?SBS2 0, -TV^^^L, SICa-CnST 

[0 1 4 33 ^F8 9TR*SoftBS«««EaB 
41UK9 3TS0rS^ti6o C eoEBB £®K 9 3ict±. 
W^tfH 1 te3RTEB»*B£B 1 6. XSRB^SS^B 
15, FMfRHB2 K fi^«tBB2 2^«^.Ti/^ 
So «B9 4BBBB'PBBSnfeBBS»«Wa»9 
0^6ttttl*n7- < XJcB?5^:feOt>OTfc5« 

[0 1 4 5] EBTSltWt LTttxUlf, 7 

[0 14 6] f-fX*ttBWEBB£K«i:l*T, 

EBSSBte^ef^osfiiu-pt^rse^^ ebb 

50 M-rSBB**0±»fTBJ««tiafeOT*5. 
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[0147] tLhPSBtttWLfci^t. * [0 3] ^©HHfcRtt&nfcraofiBEfciJiw-r* 

^4 I +7 7'^L.TSM) TSJ:$fc»&fi)tStifctt» [05] »2«raa©«j«*s*TSi-c*s. 
tD«*t^6*5fiatOIHIC «tHII^ 6 [06] S3£ffi#Hg^8l/j>c*3Vr0T-£5. 

[oi4 8] $tc, mm£M<Dm*mB&ts lc# tmmtozm^xm&Ltctzmn&mmcoy-a 

[0 14 9] £<E>tc. &J9&&Sttff3)ftOffl0«M(i. «E««E«*fflt^T«UaufcE»ll£»lloro^*H 

BI4l«*IMftOWfT««re««Wti:Lfcft*, 8 1. 2, 3, 4 • • • RVttlff ?8SH 



/jN?B<0®iSeBSS|ia{*iB@iS*KlH'N<D^*^l6i: * 


5 • • 


• ay^^yry/ 


5. 


6 , 7 




• EBff££d 


[0 1'5 0] W. WiWWl/ft^SttWB^l*. 


1 1 • 








1 2 ■ 
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1 4 ■ 




mm 




1 5 • 








16- 






[0 15 1] *SWti. ±»Lfc*M»ttfcR&tt*fc 


1 7 • 








1 8 • 








2 0 • 








2 1 • 








2 2 • 






[0 15 2] 


5 1 • 




ttatesi 




5 2 • 






tf. 1 0©«I8««ffiLftaa07 f D-7«;1^5 S 30 


5 3. 


5 4 


• • • l§)fflttBBgi 


NDMfcfll/j&U C<0S NDM*fflV>TBStftO«'hffl 


5 5 • 




9 0 




5 6, 


5 7 


• • • iaaf» 




5 8, 


5 9 


• • • L P F 




6 3, 


8 3 


• • • SSSttfSifiiSf* 




7 0, 


8 6 


• • • mw®& 


[HSOffiJUarBiW] 


7 1 , 


8 7 




[0 i ] »t«raii©«i***'r»-e»*. 


7 2, 


8 8 




[0 2] R*»<0#fltKJBtfll*«EOlJBffi«:»Wrs 


7 3, 


8 9 


. . . ssy f 




7 4 , 


9 3 
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